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新しい方法を用いた，モルモットの咳に対する中枢性鎮咳薬の効果の検討
河本　定則 1），　田中　求 2），　坂本　芳雄 1）
Evaluation of Effects of Central Antitussives on Cough Motion by New Method in Guinea Pig
1)Sadanori Kawamoto, 2)Motomu Tanaka, 1)Yoshio Sakamoto (Pulmonary Division, Second Department of Internal 
Medicine1), Department of Pharmacology2), Saitama Medical School, Moroyama, Iruma-gun, Saitama 350 -0495, Japan) 
The present study was conducted to evaluate the effects of dextromethorphan and codeine on the elements of the 
coughing motion under the condition of upper respiratory inflammation. Coughs were induced by microinjection 
of citric acid into the upper trachea of conscious and unrestrained guinea pig. Cough numbers were counted and 
cough expiratory peak flows, expiration time and inspiratory peak flows were measured by a one-chambered whole 
body plethysmograph. The percent inhibitions of the values by intraperitoneal administration of the antitussives 
were assessed. Cough numbers were reduced by both drugs. But cough expiratory peak flows were reduced 
more effectively by administration of dextromethorphan. Cough expiration time and inspiratory peak flow were 
not affected significantly by either dextromethorphan or codeine. These results suggest that there are differences 
between dextromethorphan and codeine in terms of effects to cough pattern generator. It would be important to 
assess the percent inhibition of cough expiratory peak flow as well as those of cough numbers when evaluating the 
efficiency of an antitussive.
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使用薬剤：クエン酸（Sigma Chemical, St. Louis, 
USA）は生理的食塩水（大塚製薬，東京）に溶解して
注入に用いた．クエン酸溶液の濃度は，10 mg/ml，20 
mg/ml，40 mg/ml，75 mg/ml の4濃度を用いた．する
とクエン酸投与量はそれぞれ 0.2 mg，0.4 mg，0.8 mg，
1.5 mgになった．今回の実験で用いた中枢性鎮咳薬
は，リン酸コデイン（an opioid receptor agonist, 三共，
東京）とデキストロトルファン（a σ-receptor agonist 
and N-methyl -D-aspartate channel modulator, Sigma 
Chemical）であった．これら薬剤は生理的食塩水に溶






群の比較はt - testにて検定を行った．P値が 0.05未満
であれば有意と判定した．
結　果
　クエン酸投与量を 0.2 mg から 1.5 mg へ連日増加さ
せていった時の，咳の回数と咳の最大呼出流量の変化
をFig. 1Aに示す．咳の回数は，1.5 mg 投与の時の値













Fig. 1. Characteristics of coughs elicited by intratracheal 
microinjection of citric acid. Number of coughs (◇) and 
cough expiratory peak fl ows (□) were changed by various 
dose of injections (0.2～1.5 mg) of citric acid (n＝6; A) or by 
everyday injections of 1.5mg citric acid for four days (n＝6; B). 











  コデインまたはデキストロメトルファンを 30 
mg/kg，あるいは生理的食塩水を腹腔内投与した時
の，咳の回数と咳の最大呼出流量の抑制率をFig. 3に
示す．クエン酸投与量は，0.2 mg から1.5 mg の範囲














＝0.041, 60 mg/kg: P＝0.0025）．咳の呼出時間と咳の直
前の最大吸気流量の抑制率は，どの薬剤とも生理的食
塩水との差を認めなかった．
Fig. 2. Patterns of cough sound and airfl ow of cough elicited 
by intratracheal microinjection of 1.5 mg citric acid. The regular 
patterns of them (A) appeared to be changed into the patterns 
of B which were certainly obtained following intraperitoneal 
administration of dextromethorphan (60 mg/kg ). 
Fig. 3. Effect of intraperitoneal administration of codeine 
(n＝9～11; ◇), dextromethorphan (n＝9～11; □) and saline 
(n＝8; △) on cough numbers (A) and cough expiratory peak 
fl ow (B). Cough were elicited by intratracheal microinjection 
of various doses (0.2～1.5 mg) of citric acid. The dose of the 
antitussives was 30 mg/kg. ＊: Signifi cantly different from the 
value of saline. ＊＊: Signifi cantly different from the value of 
codeine ; P＜0.05. 
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　コデインまたはデキストロメトルファンを60 
mg/kg 腹腔内投与した時の，咳の回数の変化を， 200 
ml/sec ずつ区切った咳の最大呼出流量別に示したも
のがFig. 4である．コデインは，咳の最大呼出流量が 
200 ml/secから 800 ml/secの範囲で咳の回数を抑制し
ていた（Fig. 4A）のに対して，デキストロメトルファ



















Table. %Inhibitions of cough numbers, cough expiratory peak fl ow, cough expiration time and cough inspiratory 
peak fl ow by the antitussives or saline. Coughs were elicited by intratracheal microinjection of 1.5 mg citric acid. 
The antitussives were administrated intraperitonealy at two doses (30 and 60 mg/kg). 
Fig. 4. Effect of the antitussives in every range of cough expiratory peak fl ow. Codeine (n＝10; A) and dextromethorphan 
(n＝11; B) were administrated intraperitonealy at dose of 60 mg/kg. Coughs were elicited by intratracheal microinjection of 
1.5 mg citric acid. Cough expiratory peak fl ow was divided and the width of every range was 200 ml/sec. The cough numbers 
after administration of antitussive (hatched bar) were compared with those before administration (open bar) in every range. ＊: 
Signifi cantly different from control; P＜0.05.
135鎮咳薬の新しい評価方法
　クエン酸は，モルモットの吸入実験に多く用いられ
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